Attenuated in vitro effects of IFN-α, IL-2 and IL-12 on functional and receptor characteristics of peripheral blood lymphocytes in metastatic melanoma patients.
Considering tumor-induced suppression of lymphocytes the aim of this study was to investigate in vitro effects of IFN-α, IL-2, IL-12 and IL-18 as immunomodulating agents on the functional and receptor characteristics of peripheral blood lymphocytes (PBL) in metastatic melanoma (MM) patients compared to healthy controls (HC). In HC IFN-α, IL-2 and IL-12 enhanced mRNA level of perforin by inducing pSTAT-1 and pSTAT-5 signaling molecules. Additionally, the expression of NKG2D activating receptor and its DAP10 signaling molecule was upregulated by IL-2. Contrary to this, in MM patients only IL-2 by upregulating pSTAT-5 increased perforin-mediated cytotoxicity of lymphocytes. Furthermore, there was significantly negative correlation between the percentage of CD4+CD25bright+CD27+ regulatory T (Treg) cells and NK cell cytotoxicity, as well as the expression of NKG2D receptor on PBL in HC and MM patients. Therefore, the absence of IL-2 effect on the increase of NKG2D/DAP10 level in MM patients could be the consequence of the increased percentage of immunosuppressive CD4+CD25bright+CD27+ cells after this cytokine treatment in patients. However, in MM IL-12 significantly decreases the percentage of these inhibitory cells. Although IL-2 as a single agent has numerous side effects, it remains the important cytokine for PBL activation in melanoma immunotherapy. Additionally, the removal of Treg cells from patient PBL by IL-12 before in vitro stimulation with IL-2, may lead to the generation of more potent cytotoxic lymphocytes against tumor cells. Therefore, lymphocyte based therapy for MM patients should integrate not only the choice of appropriate immunostimulatory cytokine, but also the removal of inhibitory cells from tumor microenvironment.